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Other obrecte and advantages wOl'tecome appei^t^mth* 
foltewtog specJtatfon to** in cormedfon won th* acccrr^rrylns drawing. 

Brief Descrfptton of the Drawings 

Fig. 1 te e fragmentary, seasonal vlewof 6 prk^ circuit rjoe/d/teat 
sfnic assembly macte accenting to the pr»r art; 

RS. 2 te a view similar to F?g. 1 but nh^ngauch an assembly 
made aeco/drnc to tfie present mvonflcin; afid 

3 te a flow diagram UJuaitraUng a sequence of steps used in a 
prefer** embodiment of the method of the presort invention. 

Best Mode far Canyfno; Out the invention 

Retemng fa Ffe 1, * prior art «=nsHucfian of a print** cfrcuft 
board/heat sink assembly id fflimtrata^ The same !s seen to Include a 
printed droit board 10 of conventional construction which mounts at laact 
one haat generating electronic component 1 2 on one side 14 thereof. The 
printed circuit board 10 Incfud** copper tram 15 (onry one of which te 
shown) Which, asfeweD known, serve as eteewca) conductors between the 
various alectronto components mounted on the printBd circuit board 10. It 
w» be particularly observed that the copper trace 16 Illustrated m Rg, 1 
extends somewhat from the side 16 of the printed circuit board 10 opposite 
the aid© 14, As mentioned previously, it* extension wff? typteay be In tho 
rarrge of d.OQ2-Ol003 tnchee. 

Atao on the printed dreuh board 10 is a thermal pad ?0 of 
conventional <xir\strvctbti and^pfcsTry formnd of a thin layer of copper or 
thelto. . 

A layer of acrylic based pressor* senVraVe adhesive 22 Is located 
adjacent the aloe 18 of the prtrtad clrt^ 10 and In contact with th« 
copper traces 16 end the thermal pads 20 and bonds a corrvenilonal heat 
sirifc24 thereto. In the usual case, voids 26 win exist between the, coppor 
traces 16 and/or the ihtxmat pads 20 e& mentioned previously. TnJe te due 
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totheftxAKztthepKssur* ser^adhesve.22 te rotparteutefly 
and cannot be caused. In conventional processing, to fin the voids 26 

Tum-np new to Fig. 2. a printed circuit board/heat sink assembly 
made accomtoo to the tovemfen fe muatojted. Whan Me component, ere 
employed, they ere given the same refers numerate given to the prior m 
construction in Rg. 1 and wn not be redeemed. ' The principal difference fe 
*e tect that the vofcte 26 have been substantially filled with bodies 28 of an 
adhesive. In the usual caee. voids will oca.,* less than 5% of me spate 
between the circuit board 10 and the heat «',*!». The adhesive bodies 2B 
«e typjeafly fermorf of a thermosetting epoxy adhesive which la flowabfe and 
then cured In place. 

Turning now to Fig. 3. a highly preferrad embodiment of (he method 
by which the assembly Riuetrated in Rg. 2 i B formed wm be described. 
However, It Is to be understood that white ton embodiment described 
represents tha beat modo contemplated by toe inventors, variations In tha 
method are contemplated ant) ho Onfatfmi to the highly preferred 
embodiment to be described is Intended except insofar ae set forth In toe 
appended claims. 

An Initial atop fa the method la M usb^ed* by a box 30 which to the 
provision of a two adhesive compcefteT to the preferred embodiment, toe 
composite b farmed of two layers of adhesive, one of pressure sensitive 
adhesive and too other of a thermosetting edhesJua. However, more than 
on© isysr of each type of adh&sfve may be emptoyed ffdeelred. it to. 
however, Important that the composite have one tecs that la farmed of the 
pressure ssneffive adhesive 22 and toe other of toe thermosetting adhesive 
26. Suitable pressure sensitive adfiesfvea fnofude acryite based pressure .■■ 
sensifiwe edheslvea available from Minnesota Mining and Manufacturing (3M 
Corporation) as 3M 8480 and 3M 9469. The Ihemioaettlng adhesive 28 
may be an epoxy baseo-adheaive which wto udhera to the pressure 
sensitive adhesive 22 and Is also available (turn 3M Corporation as Af 1 83, 
Atemsto thermosetting adhesfves 29 are ateti.suttabfe. 
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m the usual case, a release finer (nor shown) wlR be appned Id the 

appffed to the teyw of memuaetffng adheato (Kit such te flflfterany not 
weeaaav whore the ttemwaoftfrig adhesive, h Jts unoursd state, te virtually 
aoUdanrfnotparOcularfytedky. Sucn wflHyptoaBy^thaoaafifbr 
tftennoaatfMg adhosivas fcych as that ktenfifled ebov*. Ac pressure 
aarwrrtw adhesrVds Identified are typfcsiiy ecryJle baced, they provide a 
measure of vferaffcn feoiatton (damping) just as In the prtor art eonstntctlon. 

The release j/nars are then removed and the pressure sencWvg 
adhesive layer 22 applied to a printed drcu* board receMng surface 32 of 
the heat sink 24. The adhesive compo.ife.is than ciwipmgsfv^rxsJIdd onto 
tha surface as to achieve adherence thereto and to eliminate any gas 
pookate or bubbles that may form In the application process when the 
composite vrfth tha fsyer 22 Ja appflsd to the surface 32. Thtestepte 
15 Illustrated at a box labeled 34. 

At this point In the process, the printed circuit board (e applied to flia 
thermosetting aaneerva layer as toustratetf at a box dd, The resulting 
assembly la then placed In a conventional vacuum bag and subject to 
vacuum, Thte operation parformstA^ tunctkjns. Aflrdti&todrav^alror gas 
20 out of iha pockets 29 as wouW otherwise exist. A second purpose fs to 

cause tha vacuum Dag to collapse upon the assembly and compress It so as 
to drive the copper tracer 16 and the thermal pads 20 against the layer of 
thermosetting adhesive to form the bodies l^strated In FJg. 2 as shown by 
thebox36. _ ' 

25 The assembly fe then heated aasfpm by * box 40. Initially the 

heating of the tharmosottlng adhesive lower* Jte vtecosfty, causing the same 
to Itqimy and flow into the packets 28 that were previously evacuated by the 
step performed at the box 38. At the same time curing of the resin is 
Inflated, When cuing Is complete the thermo B e«ng adhesive wflf have . 

k> formed me rigid bodies 2$. Prefembry the thermosetting resin will liquify and 
oure at temperatures on the order of 20&QF. Thte temperature is sufficient 
to achieve a cure white at the same ffme. Insufficient to cause thermal 
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Claims 


1. 


A method of banting a printed drouft board to a heat aa* comprising the 
steps ofr 

b) providing an aflHesfve compaeite having at least one oxpossd 
^ * P*s*u» eetwKve adhesive and at least one layer of 

thermosetting adhesive; 

o) sgndwtaW/tg the coinposfte between 9 printed cfrwft board and a 
board receiving surface on a haert atnk with tho exposed layer of pressure 
aensM ve . adhe sive facing saw board raceMng surface and the exposed layer of 
thermosfitenp adhesive facing the printed cireirft board; 
to o) subjecting tho assembly resulting from step b) to bom a vacuum 

and heat to remove gas between the heat s/r* and the printed dm* board and 
to cure ihs thermosetting adhesive. 

2. The method of cfaJm 1 where step a) to succeeded by and step b) Is 
preceded by the step of compacting the adhesive camposlta to remove gas 


3. Tho method of daJm 2 wherein tho step of compacting includes 
compacting the edheafva composite against the neat sink. 

4. The method of fibbn 3 whereinstep c) disc includes eompraaslng the 
assembly msuftino from step b). 

5. The method of claim 1 wherein step c) also Includes comprecstpg the 
assembly resulting from step b). 

B. A printed circus board and heat as* assembly made according to me 
method of claim 1 , 
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wooi/iasvs 

PCT/DSftlA2*a* 


L-JT^ ° fbond,ng a ^ having at least on* he* 

at lajL .Z^"* ^ ,Mat ^ eft**, addend 

Mftk end a layer « tr^e^ng confccOng the prtntad ctad. 

remove »» «t or betwran the layers of adhesive; and 
l ° ^ ° } * PPWnfl to tha aaawnMy suiting Awn etep a) during w 
after perfe^e of atep b> to oum the thermoeetting adhesiv* 

arouB boar* caused by the vacuum. 

11. A prtnfatj circuit board and heat rinfc assembly comprising.' 
a) a printed cfpsuftboaw: 
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Patent #CN2534775Y/Abstract 

Heat-dissipating Structure fo r Electronic Elements on Print Circuit Board 

The invention provides a heat-dissipating structure for electronic elements on 
printed circuit board, including a metal heat-dissipating plate and a layer of plate-like 
heatsink paste between the heat-dissipating plate and the electronic elements. The 
plate-like heatsink paste has a fixed shape, and is soft in normal condition, such as a 
silicon film comprising powdered heat-conductjve material. The electronic elements 
disposed on one or both sides of the metal heat-dissipating plate, connect with the 
metal heat-dissipating plate by the plate-like heatsink paste, and then heat produced 
by the electronic elements is conducted to the metal heat-dissipating plate through the 
plate like heatsink paste, providing a conductive module for multiple electronic 
components. 
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